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1 Introduction

planBTV Walk Bike, Buring y Qa4 FANER (G O2YLINBKSy aa
and pedestrian infrastructuréas established a goal of increasing the mode
share of bicycle travel from about 6% (commute mode share from the most
recent American Community Survey) to 12%. To accomipissgdal, a city

wide bkeway networks proposedhat appeals taiders of a wide range of
abilities and levels of confidence. The plan maps out a rich bikeway network
that will providecity residentss A 1 K 02 Y @Sy A S TN DS aa
facilties.

Bicycle stress levels are influenced by traffic speed, traffic volume, and the
type of facility. For example, on a major arterial route such as Main Street, lo
stress bicye infrastructurerequires separation from vehicular traffic.
Alternatively on a quiet residential street with limited traffic and low speeds,
bicyclists of a wide range of abilities can odehe street, shared with vehicle
traffic, without feeling stressed by the conditions.

1.1 planBTV Walk Bike

The networkmap to the right sows the longierm bicycle network for the

Gty. Low stress facilities include both the protected bicycle lanes on major
corridors (shown in blue), shared use paths (solid green) and neighborhood
greenways (dashed green lines).

The cocept of Neighborhod Geenways builds off successful experience in
several US cities which have seen significant growth and expansion of bicyc!
transportation. By desiggreenwaycorridors are transformed into appealing
routes for walking and bicyclingsing a variety dbols including wayfinding,
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signage, and trafficalming to reduce vehicular speeds. Intersection and safe
crossing enhancements are used where neetladdscaping and green
stormwater infrastructure can also be incorporated to beautify the street and
improve drainage and water quality.

2 A0 K dzN&ndesfreket rdtyiddké narrow righof-ways, and high

demand for orstreet parking, creating conventional or protected bike lanes is
challengingméking the desired network of leatress bikeways diffidt to

achieve NeighborhoodGreenwayg canadapt the existing street network to

contribute totheCii @ Q& FdzidzZNB o6A 080t S ySisg2N] A

to the corridor.

1.2 Old North End (ONE) Greenway

The ONE Greenway was identified as key neighlmathoke route, connecting
'+ aQa Ol ‘BatldeiPark And e Serfront utilizinglow volume,
appealingesidential streetalong most of its lengtht will fill aneed for a low
stresseastwest bikewayhat isparalleland in betweerNorth Street ad Pearl
Street, reither ofwhichis expected tde adapted to provide lowstress biking
in the near future The ONEGreenway can be established with relatively low
cost and impact, and upgraded over time with additional streetscape
enhancementsnd trafficcalming The purpose of this study is tmpide an
overview of greenway planning and desmdrecommendedadesign
conceptand implementation plan.

Many cities across the US have adopted programs that are variations on the
concept of transforming t@al streesinto low speed, walkable, bikeable

corridors.Portland OR, Portland ME, Nashville, Minneapolis and Seaite
RS@St 2LISR

From planBTV Walk Bike:
Neighborhood Greenways are $sr@dth low vehicle volumes and speeds,
designed to prioritize bicycling and enhance conditions for walking.
feel safe walking, biking, and playing. To create this condition, Neigtbo

D.l N
ERipg>

Figurel.1: Examples of Greenway Treatments from planBTV Walk Bike
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A In Seattle, a nejghborhood traffic circle

Neighborhood Greenways are streets where people of all ages and abilit} = o et B aii i

Greenway (Photo by Seattle DOT.)

April 16, 2017

Greenways use a variety of the traffic calming and placemaking treatments,
including:
A Narrow travel lanes, which can be created whlegtensions

channelizers, or chicanes.

Clear wayfinding for people walking and biking.

Treatments such as spbeadps and traffic diverters, which discourage
vehicles from using the street as dhrotgh.

Pavement markings to reinforce the shared use of the street, typically vi
a shared roadway marking or sharrow.

Greening elements such as planters or rain garden
Protected @ssings at major intersections.

> >

>\
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R
A Neighborhood Greenways are streets with low vehicle volumes
and speeds, designed so that people of all ages and abilities feel safe
walking biking and playing. (Photo by Seattle DOT.)

A Nejghborhood Greenways feature traffic calming
measures, like the diverter above, to keep speeds low.
(Photo by Walk Eagle Rock.)

A Large shared lane markings help
communicate bike/ped priority. (Photo by
Payton Chung)

A Nejghborhood Greenway
signage (Photo by Seattle DOT.)
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1.3 planBTV Greenway Network 2.1 Traffic Calming

Neighborhood Greenways have been designated on City streetsathatow The City of Burlington has had an traf. fic calm. ing
traffic volumes and speedsee map on page .Jfactors that may be active traffic calming program for -

associated with these characteristics include narrow widthstreet parking, = many years, which has involved

offset intersections (requires frequent changes of direction, leading to reducateighborhoodinitiated projects. the combination of mainly physical
vehicular volumes arsbeeds), and stop controlled intersiects. LA h B SV N o SN 2. res that reduce the negative effects

of motor vehicle use, alter driver behavior
and improve conditions for non-motorized
street users.'

implementations wiltontinue and

potentially expando support safer

. . streets for waking in biking - -

2 DeS|gn Of Ne|ghborhood Greenways throughout the City, in particular 1Lockwood, lan. ITE Traffic Calming Definition. ITE Journal,

July 1997, pg 22.

on streets where there is a lack of
pedestrian facilities, and on streets

that have been identified as =\ §
neighborhood greenway$he
program may be Citpitiated and
mustinclude consultation with
emergencyservices to assure that
traffic calming does not create a
barrier to efficient emergency

Neighborhood greenways can provide a quality experiéorca wide range of
people to walk and bike at any aggdany ability leveht relatively low cost,
as they take advantage of available infrastructure (kioa¢t netwaks), and
strategically adapt thenimto appealing routewith signage, pavement
greening, and intersection modificatiodsfive-pronged approach can be use
used to transform streets into neighborhood greenways:

1) Traffic Calming to reduce tte speeds of motor vehicles, making the

street safer for shared use of bicycles and cars. responseln addition, it is

2) Signageand Pavement Marking to provide wayfinding for people important to consider the winter
biking, ando alertmotorists to expect bicycles. maintenance implications of

3) Green Streets incorporating plantings, streetdes, and green various traffic calming approaches

stormwater infrastructure into the street to make it more appealing to to ensure year round function.

people traveling on foot and bike, atwitreat stornwater. .
There aremany resources available

4) IntersectionDesignTreatments¢to make crossing major streets that provide technical guidance for
safer and more intuitive fqyeople walking and bikin traffic calmingplanBTV Walk Bike

5) Prioritize Bicycle Travel - in appropriate locations, traffic control provides a description of traffic
measures can be incorporated thavor the movement of bicycles calming in its illustrated glossary,

and summarized to the righthe - '
The following sections provide options and design considerations for the traffic calming tooldisted below /"¢ fraffic calming treatments that are appropriate to
. . . control speeds will vary greatly depending on context
above greenway design elements. can be incorporatethto greenway ... ies mighr include channelizers (shown at the

projects. top) or chicanes (bottom). (For images and detailed
definitions of each of these treatments, please see the
lllustrated Glossary in the Appendix of this document.)

DupBo; Page3
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Speed humps

Speed lumps

Median slands

Curb extensions (potentially with stormwater infrastructure)
Raised crosswalks

Neighborhood traffic circles

Mini-roundabouts

Chicanes

Diverters

D D D DD DD D

2.2 Signageand Pavement Marking

Thegreenway route should be welinarked for the benefit gbeople walking,
biking and in carSome greenway routés NE & ¢ A 3l feGuitet G K |
turning movements to stay on the rous® clear wayfinding signage is
essential. This signage will also reinforce the pr@sand relative priority of
bicyclego motor vehicles, and restitt a safer shared street environment. The

City should develop a greenway identity sign package to be used for greenway q

signage and wayfinding/hich is described in more detail later irstreport.

Vermont state law requires that all traffic signs and markings comply with the
MUTCD, or are conducted with permission for experimental treatments. While q

the minimumlegal posted speeid 25 mph, advisory speed sighage can
encourage lower speeds

2.3 Green Streets

While many traffic calming features can have the net effect of bringing in
landscaping along street corridors, additional benefits can result from
introducing street trees and green stormwater infrastructure wiieasible,
includingshaded streets buffering rainfall, increasdte feeling of enclosure
and securitylower traffic speedand simply making the street more
attractive Poor drainage can create a challengeafousersand green
stormwater infrastructure can address thessuess in an attractive and

nc,
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environmentally beneficial manneéuitable green streets opportunities for
the Old North End Greeray include street tree plantirandstormwater curb
extensions, generally near intersections that receive runoff, and where soils
andutility locations allow.

2.4

There are a variety of intersection modifications that can be used to make a
greenway safer for walking and biking, especially wiperenways intersect
with higher volme corridors.
9 Curb extensions can provide protected and more visible places for
people seeking to cross at an uncontrolled intersection.

Intersection treatments

9 Raised intersections can create a feeling of shared space between all
modes of transportation, and inspire magention and cautioron
the part of drivers.
G 1 Bikeway markirggacross the intersections, with use of green paint in

appropriate locations, will provide guidance to riders on the best route
across the intersection, and alert drivers to the likely presence of
crossing bicycles.

Crossings for people walking or biking that are enhanced for safety
and visibility, using rectangular rapidly flashing beacons or other
measures.

Diverters or other strategic street closures to reduce potential
conflicts between vehiclend people walking or biking along the
Greenway.

2.5 Prioritize Bicycle Travel

In seleced locations, it may be appropriate to alter the traffic control and
priority at intersections to make it easier for bicycles to ¢regs not

requiring bicycles to stogt allway stop intersections if no conflicting traffic is
present, or removing stop signs from the greenway route. The City of
Burlington could also considesgulatory changesuch asallowingii KS & L R
{ G 2 LI= &llows peo@ekoricycles to slow den and coast through a clear
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intersection rather than come to a complete stop, bicycling can become mor€ ables.1: Traffic Volumes and Operations for ONE Greenway Route

convenient and enjoyabl&ledians or diverters can also be used to change [SlE:! Volume (ADT) Operation Lengthon
priority for bicycle travel. Greenway
Sherman/North 11,400 Twoway 324
Sherman not available | Oneway westbound 425
3 ONE Greenway Route N. Champlain 3,300 Oneway northbound 137
Peru not available | Twoway 1,013
The route for the ONE greeay was developed as part of planBTV Walk Bike.EImwood 3,700 Twoway 147
The considerations in developing the future bikeway neiware to provide Grant(west of N. 2,100 Twoway 618
access to lovstress bikeways for the majority Gty residents, and to provide | Winoosk)
a range of facility types that are suitable for Wide range of abilities and Grant (east of N. 1,100 Twoway 490
confidence levels amongsidents and visitors Winooski)
N. Union 3,900 Oneway northbound 287
Loomis 1,500 Twoway 2,672

3.1 Existing Conditions on ONE Greenway Route

The designated route for the ONE Greenway has many features that are  Figure3.1: Walk and Be Crashes (Source: VTrans, 22016)
desirable for neighborhood greenways, but several locations dienguite

have higher volumes or omeay operations. The table below shows the traffic
volumes (Were available) and operation. Although traffic data is not available

% R

it is expected that Sherman (east of Battery) and Peru have low traffic volum 3 E

(e.g. les than 2,000 vehicles per daglue to their character and role in the & ‘ st X 2 &
street network.The tableto the rightalso shows that most of the Greenway A6 ,b\ = ——1

length will be along lower volume streets, and only relatively short sections  -9*"* 1 i 2 ; :
will be routed on the higher volumesests (N. Champlain, Elmwood and N~~~ >F—|" 3 } i K 4

Union).It is noteworthy that the volume of Grant Street between EImwood

and N. Winooski is nearly double the volume on the adjacent block, due to the,o rght-of-way widths and pavements widths of each street is shmwihe
one-way operation of EImwood to the south. table on the following pag&he narrowest street is Sherman (east of Battery),

) _ _ o _which serves only @away traffic. The higher volume streets (N. Champlain, N.
As part of planBTV Wdkke, the crashes involving people biking and walking (jnion and Elmwood) have more pavement width availabibatdicycle

were mapped cityvide. The mapo the rightis an excerpt showing thatthe  |3neg can be provided. Most of the greenway route will be on narrower, but
ONE Greenway Route has relatively few crashes compared to North St. and|q\ver volume streets.

Pearl St. This is likely due primarily to lower volumedlforagles, as well as
lower vehite speedsAll of the crashes on the route occurred at intersections, tapies 2: Street ROW and Pavement Widsithin the Greenway
highlighting the importance of safe intersection design. Street ROW Pavement Parking Grade (%)

Width (ft)  Width (ft)

Dur; Pages
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Sherman/North 66 35 None 1.3
Sherman 25.6 16.5 None 1.3
N. Champlain 66 35 East side <0.5
Peru 48 26 South side 1.6
Elmwood 66 35 None <0.5
Grant 49,5 26 North side <0.5
N. Union 495 26 West side <0.5
Loomis 60 30 South side 2.7

Compared to other eastest bike routes, the ONE greenway route has
favorablegrades for bicycling throughout its length. The steepest block is on

Loomis St between Willard and Prospect, which is has a 3.9% grade. Grades of A

less than 4% are consideradcessible to a wide rangelalS 2 Lficgie a
abilities.

ne,
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4 Recommended Greenway Design Plan
The proposed greenway can be implemented through a combination of:

A
A

Changes in street cross sections on selected streets
Pavement marking and signage to functoith for wayfinding and
brandingthe street for walk and bike priority

Emphasize wakllind bikecrossings at each intersection

Traffic calming to reduceshicularspeeds

Green stormwater infrastructur® improve drainage anenhance
the streetscapevhere feasible

A
A

Many Greenway features can be installed in phases, with-quilckmaterials
used on an interim basis until full construction can be programmed. This
approach also allows the City and the neighborhood to evaluate the features
and make adjustments prior tonstruction.

It is anticipated that the greenway will be maintained for bicycle travel year
round, with snow removal on the portions with @oted bicycle lanes using
appropriate equipment. Among the goals of thigjectis o evaluate a variety
of design treatmats for protected bicycle lanéds terms of year around
maintenance.

The overview of the greenway design plan is shown on the figures on the
following two pages, and described in more detail.
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Figured.1: Overview of Old North End Greenway: Western Section
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https://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/mutcd/index.cfm










